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Letter to the Editor

Persistence at one year of neutralizing antibodies after
SARS-CoV-2 infection: Influence of initial severity and steroid
use

Dear Editor,

Studies analyzing the persistence of protective immunity after
SARS-CoV-2 infection are crucial to better understand the future
dynamics of Covid-19 pandemic. We read with interest the results
of Thangaraj et al.! regarding the evolution over time of anti-SARS-
CoV-2 antibodies up to 7 months after an infection. Following 755
individuals, they observed a clear waning of anti-nucleocapside
and anti-spike antibodies, but the persistence of neutralizing, anti-
receptor binding domain (RBD) antibodies (NAb) in 86.2% of partic-
ipants 181-232 days after RT-PCR diagnosis; those with more se-
vere Covid-19 had higher NAb titres.

We conducted a follow-up of NAb titres 6 months (217 + 19
days) and up to 1 year (377 + 12 days) after a RT-PCR proven
infection in 67 patients, infected between March and April 2020.
Quantitative detection of SARS-CoV-2 antibodies targeting S1-RBD
was determined by the Siemens SARS-CoV-2 IgG (sCOVG) assay
on the Atellica IM platform (Siemens, Munich, Germany). Neu-
tralizing antibody quantification was performed according to the
previously published protocol,> based on a pseudotyped virus en-
try assay using a luciferase reporter gene. Pseudo-virus displaying
full-length SARS-CoV-2 spike protein (derived from USA-WA1/2020
strain) was produced in HEK293T cells and used to infect Hela-
ACE2 cells. The result from this assay is expressed as the serum
dilution required to reduce infection by 50% (ID50). The study was
approved by the Comité de Protection des Personnes Sud-Est I on
20 August 2020 (Ref. 2020-84).

Mean age at positive RT-PCR was 59.8 4+ 12 years; 42 (67.5%)
of patients were males. Regarding Covid-19 severity, 17 (25.4%) in-
dividuals did not require oxygen supplementation, 17 (25.4%) re-
quired oxygen at a maximum of 2 L/min, and 33 (49.2%) required
more than 2 L/min oxygen, among whom 29 were admitted to an
intensive care unit. Dexamethasone was used in 20 of these 33 pa-
tients during the acute Covid-19 phase, all in patients admitted to
ICU.

At the first sample (N = 67), median Atellica serology titre
was 11.0 U/mL [IQR: 5-27]. It was correlated with age (p< 0.001,
rho= 0.411) and severity (suppl. Table 1). Among those who re-
quired oxygen supplementation > 2 L/min, there was no signif-
icant difference according to steroid use (suppl Table 1). At this
same time, the median ID50 NAb titre was 166 [IQR: 87-372]; two
patients had no detectable NAb activity. Neutralization titres were
correlated with age (p = 0.014, rho= 0.302) and severity (no oxy-
gen vs. oxygen > 2 L/min: p = 0.020) (suppl. Table 1). Among indi-
viduals requiring oxygen supplementation > 2 L/min, there was no
significant difference according to steroid use, although there was

https://doi.org/10.1016/j.jinf.2021.10.009

a trend toward lower titres for those who received steroids (suppl.
Table 1). A positive correlation was observed between SARS-CoV-2
IgG antibodies as detected by the Atellica serology assay and the
NAD titres (p< 0.001, rho= 0.455].

At the second sample (N = 52), 16 participants had received a
first dose of the Covid-19 vaccine (Pfizer/BioNTech™, Moderna™,
or AstraZeneca™) between the two samples. Median Atellica serol-
ogy titre was 12.9 U/mL [4.8-85.1], with striking differences ac-
cording to the vaccine status. Indeed, the median titre for those
vaccinated before the second sample was 750.0 U/mL [16.2-
750] vs. 6.9 U/mL [3.4-15.4] for unvaccinated subjects (p< 0.001)
(Fig. 1); the Atellica serology titres remained stable between
the two dates for unvaccinated individuals but greatly increased
among the vaccinated. Median ID50 neutralizing titres was 268
[177-545], with the same difference as above according to vaccine
status. Indeed, the median ID50 titre for patients vaccinated be-
tween the two samples was 742 [269-1528] vs 237 [122-320] for
unvaccinated subjects (p< 0.001) (Fig. 1). This difference was ob-
served throughout the different severity groups (Fig. 2). There was
no difference in titre according to the initial use of steroids (Suppl.
Table 1).

Correlates of protection for Covid-19 are not completely estab-
lished. However, the presence of NADb is associated with protection
against many viral infections, and recent studies showed that the
risk of SARS-CoV-2 reinfection was correlated with the NAD titres.>
NAb response have therefore been particularly explored, mostly in
the first months after SARS-CoV-2 infection, with somehow con-
trasting results.

We observed in our cohort that nearly all patients (65/67) had
detectable NAD titres 7 months after their symptomatic SARS-CoV-
2 infection, and that titres were stable between 6 months and 1
year (as measured by both EIA and neutralization assay). Relatively
few studies have yet assessed NAD titers 1 year after infection; in a
cohort of 73 subjects,* only 43% of individuals had detectable NAb
titres after 1 year (vs 98% of 25 subjects sampled at months 5,6);
in contrast, in a cohort of 620 individuals (58% inpatients and 42%
outpatients),> the proportion with detectable NAb was high (80 to
90%) at 1 month and stable at 13 months (70-85%); in another re-
cent study,® 97% of 367 patients had detectable NAb against initial
SARS-CoV-2 strain at 13 months. In these different studies, those
with more severe Covid-19 had higher NAD titres, as observed in
our participants.

We did not observed a significant influence of steroid therapy
at the acute phase on the long-term NAb titres; this had already
been observed during earlier follow-up (< 1 month).”

Although unintended when we designed the study, we ob-
served the expected booster effect of the vaccine dose. This so-
called “hybrid immunity” has been observed in previous stud-
ies,® leading the French health authorities to recommend in early
2021 that subjects with a past SARS-CoV-2 infection should re-

0163-4453/© 2021 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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a) and neutralising antibody titres (b) at the two sample dates according to vaccination

between the two titres (grey: no vaccination, black: vaccination). (The samples with no detectable antibodies are below the X axis).
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Fig. 2. Neutralizing antibody titres at the two sampling dates according to severity,

steroid use, and (for the second date) vaccination (black triangles) or not (white triangles).

(The two samples with no detectable NAbs are figured above the X axis with an arrow).

ceive only one instead of two doses of the mRNA-based vaccine
or AstraZeneca™ ChAd-based vaccine.’

Our study has several limitations, the first being its relatively
small population size. Moreover, we did not assess the neutralizing
potency of NAb against the Delta variant, which is less efficiently
targeted by NAb induced by an infection with the viral strains cir-
culating in 2020. Indeed, a recent pooled analysis.'’concluded that
the SARS-CoV-2 lineages Beta, Gamma, and Delta were less sensi-

tive to NAb induced by a previous (2020) infection, with an average
4.1-fold (95% CI: 3.6-4.7), 1.8-fold (1.4-2.4), and 3.2-fold (2.4-4.1)
reduction in IC50 titres.
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